The observations are translated into limits and measurements of signal strength μ , also for the other four multilepton channels. The combined measurement is shown at the bottom and is so far in agreement with SM expectations.
Obtained event yields in all multilep. channels for backgrounds, signal and observation with the one τ had channel highlighted.
Background estimation Results
The ttH → multileptons channel ttH → 2l+1τ had candidate in ATLAS collisions
The final state in ttH production is defined by the decay products of the top-antitop system as well as those of the Higgs boson.
Here we aim for the final state with one top-quark decaying leptonically, the other top decaying hadronically and the Higgs decaying into two tau leptons, one decaying leptonically and one hadronically. This process can be seen in the Feynman diagram below. 
The Higgs boson and ttH
The selected data event of the 2l+1τ had analysis channel. Visible are the 2 b-jets, 2 light-jets, the electron, the muon and the hadronically decaying tau candidate. The resulting rich final state is selected by those main requirements:
• 2 light, isolated leptons of same charge • 1 hadronically decaying tau lepton with opposite charge to the light leptons • at least 4 calorimeter jets • at least 1 b-tagged jet A 2-dimensional sideband method was developed to estimate the tt background events in signal-region (A) from data events in regions B,C and D. It uses loose lepton definitions with adapted isolation to enrich leptons from B-decays.
Also the hadronically decaying tau lepton (τ had ) can be fake, but is obtained to be real from W decays in about 30% -50% of the cases in all regions. The fakes are dominantly arising from misidentified light jets. The τ had fakes are included in the background estimation as well and a correction factor is applied to account for small differences in the regions. Possible charge flips of light leptons are covered by this method as such are included in the sideband regions.
With an increase of signal cross section by a factor of 3.9 from 8 TeV to 13 TeV center-of-mass energy, the ttH channel will shine in LHC Run 2.
